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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Patrick G. Burns on 05/27/2010 and 06/14/2010. 

The application has been amended as follows: 

Amendments to the claims 

Claim 1 . (Currently Amended) A device interface apparatus having a physical 
layer, a link layer, a transport layer and an application layer, for transferring commands 
and data in packet format by serial transmission between a device and a host, the 
interface apparatus comprising: 

a receive FIFO disposed at the transport layer and configured to store on a first- 
in first-out basis a command packet or a data packet received from the host via the 
physical layer and the link layer; 

a command detector configured to detect the command packet stored in the 
receive FIFO during data transfer and to output a command detection signal; 

a receive task file register disposed at the application layer and configured to 
load the command content of the receive FIFO; 
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a send task file register disposed at the application layer and configured to load a 
command or data for packet sending; 

a send FIFO disposed at the transport layer and configured to store on a first-in 
first-out basis the content of the send task file register, the send FIFO causing a 
command packet or a data packet to be sent to the host via the link layer and the 
physical layer; 

an available time generator configured to generate an available time for receiving 
another command packet from the host during data transfer; and 

a mid-transfer command processor unit, when a command packet is received 
from the host during the available time, configured to suspend the data transfer to 
decode the received command packet for execution of processing and thereafter to 
resume the data transfer; 

wherein the mid-transfer command processor comprises a firmware implemented 
bv execution of a program, and wherein 

the mid-transfer command processor comprises: 

a suspend processor, when the command detection signal is output from 

the command detector for the command packet received during the available 

time and stored in the receive FIFO, configured to suspend the currently 

executed data transfer and to save parameters upon the suspension into a 

memory; 

a command decoder configured to decode the command content loaded 
from the receive FIFO into the receive task file register; 
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a data transfer abort module, when abortion of the data transfer is 
determined by the command decoder, configured to discard the currently 
executed command packet and the saved parameters and to terminate the data 
transfer: and 

a transfer resume module, when continuance of the data transfer is 
determined by the command decoder, configured to throw the command content 
of the receive task file register into a command queue, to store command 
reception response information into the send FIFO and sending a command 
reception response packet to the host via the link layer and the physical layer, 
the transfer resume module configured to thereafter release the suspend of the 
data transfer and to set the saved parameters to resume the data transfer. 

Claim 2. (Cancelled) 

Claim 4. (Currently Amended) The interface apparatus according to claim [[2]] 1, 
wherein 

the transfer resume module is configured to rewrite the data stored in the send 
FIFO upon suspending of data transfer into response data to the received command 
packet for transfer of a command reception response packet, the transfer resume 
module is configured to thereafter [[to]] set the saved parameters to resume the data 
transfer. 
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Claim 5. (Currently Amended) A device interface apparatus for transferring 
commands and data in packet format by serial transmission between a device and a 
host, the interface apparatus comprising: 

a receive FIFO configured to store on a first-in first-out basis a command packet 
or a data packet received from the host; 

a command detector configured to detect the command packet stored in the 
receive FIFO during data transfer and to output a command detection signal; 

a receive task file register configured to load the command content of the receive 

FIFO; 

a send task file register configured to load a command or data for packet 
sending; 

a send FIFO configured to store on a first-in first-out basis the content of the 
send task file register and to cause a command packet or a data packet to be sent to 
the host; 

an available time generator configured to generate an available time for receiving 
another command packet from the host during data transfer; and 

a mid-transfer command processor, when a command packet is received from 
the host during the available time, configured to suspend the data transfer to decode the 
received command packet for execution of processing and thereafter to resume the 
data transfer; 

wherein the mid-transfer command processing unit is firmware implemented by 
execution of a program, and wherein the mid-transfer command processor comprises: 
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a suspend processor, when the command detection signal is output from 
the command detector for the command packet received during the available 
time and stored in the receive FIFO, configured to suspend the currently 
executed data transfer and to save parameters upon the suspension into a 
memory; 

a command decoder configured to decode the command content loaded 
from the receive FIFO into the receive task file register: 

a data transfer abort module, when abortion of the data transfer is 
determined by the command decoder, configured to discard the currently 
executed command packet and the saved parameters and to terminate the data 
transfer: and 

a transfer resume module, when continuance of the data transfer is 
determined by the command decoder, configured to throw the command content 
of the receive task file register into a command queue, to store command 
reception response information into the send FIFO and to send a command 
reception response packet to the host, the transfer resume module thereafter 
configured to release the suspend of the data transfer and to set the saved 
parameters to resume the data transfer. 



Claim 6. (Cancelled) 
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Claim 7. (Currently Amended) The interface apparatus according to claim [[6]] 5, 
wherein the available time generator is configured to detect completion of the transfer 
of the data packet sent to or received from the host and to generate the available time 
upon detecting the completion. 

Claim 8. (Currently Amended) The interface apparatus according to claim [[6]] 5, 
wherein 

the transfer resume module is configured to rewrite the data stored in the send 
FIFO upon suspending of data transfer into response data to the received command for 
transfer of a command reception response packet, the transfer resume unit thereafter 
configured to set the saved parameters to resume the data transfer. 

Claim 9. (Currently Amended) A packet transfer method for a device interface 
having a physical layer, a link layer, a transport layer and an application layer, the 
device interface transferring commands and data in packet format by serial transmission 
between a device and a host, the device interface including: 

a receive FIFO disposed at the transport layer and configured to store on a first- 
in first-out basis a command packet or a data packet received from the host via the 
physical layer and the link layer; 

a command detector configured to detect the command packet stored in the 
receive FIFO during data transfer and to output a command detection signal; 
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a receive task file register disposed at the application layer and configured to 
load the command content of the receive FIFO; 

a send task file register disposed at the application layer and configured to load a 
command or data for packet sending; and 

a send FIFO disposed at the transport layer and configured to store on a first-in 
first-out basis the content of the send task file register, the send FIFO causing a 
command packet or a data packet to be sent to the host via the link layer and the 
physical layer; 

the packet transfer method comprising: 

an available time generation step generating an available time for receiving 
another command packet from the host during data transfer; and 

a mid-transfer command processing step, when a command packet is received 
from the host during the available time, configured to suspend the data transfer to 
decode the received command packet for execution of processing and thereafter to 
resume the data transfer; 

wherein the mid-transfer command processing step comprises: 

a suspend processing step, when the command detection signal is output 

from the command detector for the command packet received during the 

available time and stored in the receive FIFO, configured to suspend the 

currently executed data transfer and to save parameters upon the suspension 

into a memory; 
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a command decode step configured to decode the command content 
loaded from the receive FIFO into the receive task file register: 

a data transfer abort step, when abortion of the data transfer is determined 
by the command decode step, configured to discard the currently executed 
command packet and the saved parameters and to terminate the data transfer: 
and 

a transfer resume step, when continuance of the data transfer is 
determined by the command decode step, configured to throw the command 
content of the receive task file register into a command queue, to store command 
reception response information into the send FIFO, to send a command 
reception response packet to the host via the link layer and the physical layer, 
thereafter to release the suspend of the data transfer and to set the saved 
parameters to resume the data transfer. 

Claim 10. (Cancelled) 

Claim 12. (Currently Amended) The packet transfer method according to claim 
[[10]] 9, wherein 

the transfer resume step includes rewriting the data stored in the send FIFO 
upon suspending of data transfer into response data to the received command for 
transfer of a command reception response packet and thereafter setting the saved 
parameters to resume the data transfer. 
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Claim 13. (Currently Amended) A packet transfer method for a device interface 
transferring commands and data in packet format by serial transmission between a 
device and a host, the device interface including: 

a receive FIFO configured to store on a first-in first-out basis a command packet 
or a data packet received from the host; 

a command detector configured to detect the command packet stored in the 
receive FIFO during data transfer and to output a command detection signal; 

a receive task file register configured to load the command content of the receive 

FIFO; 

a send task file register configured to load a command or data for packet 
sending; 

and a send FIFO configured to store on a first-in first-out basis the content of the 
send task file register and to cause a command packet or a data packet to be sent to 
the host; 

the packet transfer method comprising: 

an available time generation step generating an available time for receiving 
another command packet from the host during data transfer; and 

a mid-transfer command processing step, when a command packet is received 
from the host during the available time, suspending the data transfer to decode the 
received command packet for execution of processing and thereafter to resume the 
data transfer; 
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wherein the mid-transfer command processing step comprises: 

a suspend processing step, when the command detection signal is output 
from the command detector for the command packet received during the 
available time and stored in the receive FIFO, configured to suspend the 
currently executed data transfer and to save parameters upon the suspension 
into a memory: 

a command decode step configured to decode the command content 
loaded from the receive FIFO into the receive task file register: 

a data transfer abort step, when abortion of the data transfer is determined 
by the command decode step, configured to discard the currently executed 
command packet and the saved parameters and to terminate the data transfer: 
and 

a transfer resume step, when continuance of the data transfer is 
determined bv the command decode step, configured to throw the command 
content of the receive task file register into a command queue, to store command 
reception response information into the send FIFO, to send a command 
reception response packet to the host, thereafter to release the suspend of the 
data transfer and to set the saved parameters to resume the data transfer. 

Claim 14. (Cancelled) 
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Claim 16. (Currently Amended) The packet transfer method according to claim 
[[14]] 13, wherein the transfer resume step includes rewriting the data stored in the send 
FIFO upon suspending of data transfer into response data to the received command for 
transfer of a command reception response packet, and thereafter setting the saved 
parameters to resume the data transfer. 



Allowable Subject Matter 

The following is an examiner's statement of reasons for allowance: The prior art 
of record taken alone and/or in combination fails to teach and/or fairly suggest wherein 
the mid-transfer command processing unit is firmware implemented by execution of a 
program, and wherein the mid-transfer command processor comprises: a suspend 
processor, when the command detection signal is output from the command detector for 
the command packet received during the available time and stored in the receive FIFO, 
configured to suspend the currently executed data transfer and to save parameters 
upon the suspension into a memory; a command decoder configured to decode the 
command content loaded from the receive FIFO into the receive task file register; a data 
transfer abort module, when abortion of the data transfer is determined by the command 
decoder, configured to discard the currently executed command packet and the saved 
parameters and to terminate the data transfer; and a transfer resume module, when 
continuance of the data transfer is determined by the command decoder, configured to 
throw the command content of the receive task file register into a command queue, to 
store command reception response information into the send FIFO and to send a 
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command reception response packet to the host, the transfer resume module thereafter 
configured to release the suspend of the datatransfer and to set the saved parameters 
to resume the data transfer, in combination with other recited limitations in claim 1 . 
Claims 5, 9, and 13 are directed towards the same limitations and are allowed for the 
same reasons as set forth above. 

In addition, the invention is advantageous because of its ability to accept a next 
command without cancellation of the currently executed command during data transfer. 
Conventionally, a parallel ATA interface employs a configuration in which the host and 
the device refer to the same task file register, and since only one task file register is 
disposed at an interface circuit on the device side, if a next command is accepted during 
data transfer, the content of the task file register executing a current command will be 
destroyed. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FARLEY J. ABAD whose telephone number is (571) 
270-3425. The examiner can normally be reached on Monday-Friday 7:30am-5:00pm 
EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alford Kindred can be reached on (571) 272-4037. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



IF. J. A./ 

Examiner, Art Unit 2181 



/Alford W. Kindred/ 

Supervisory Patent Examiner, Art 

Unit 2181 



